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(57) ABSTRACT

A connector assembly for variable inlet guide vanes in a
compressor case of a gas turbine engine comprises an annular
case insert having a plurality of circumferentially distributed
open-ended receptacles. The annular case insert is sized so as
to be received inside a compressor case, with the plurality of
circumferentially distributed open-ended receptacles being in
register with holes in the compressor case. Bushings have an
outer diameter sized to be received in a respective one of the
receptacles of the annular case insert, and an inner diameter
adapted to receive a connector portion of a vane. Sets of the
bushing and the connector portion of a vane in one of the
receptacles forming a rotational joint. A method for installing
vanes in a compressor case is also provided.

18 Claims, 5 Drawing Sheets
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1
CONNECTOR ASSEMBLY FOR VARIABLE
INLET GUIDE VANES AND METHOD

TECHNICAL FIELD

The application relates generally to variable inlet guide
vanes in gas turbine engines and, more particularly, to a
connector assembly for connecting a vane to the compressor
case in a variable inlet guide configuration.

BACKGROUND OF THE ART

Variable inlet guide vanes are commonly used in gas tur-
bine engines to control a flow of air within a case, such as a
compressor case. The angle of the vanes is adjustable for this
purpose. Assembly methods for variable inlet guide vanes
traditionally involves positioning each vane into a bushing
which is pressed into the compressor case. This method of
assembly generally requires a substantial amount of time and
limits design options because of assembly restrictions result-
ing from mating parts within a case. The assembly using
traditional methods limits the spacing between vanes because
of' the difficulty in installing the last vane in a stage. The last
vane must be able to rotate into position without interference
from adjacent vanes. Accordingly, traditional assembly meth-
ods have required for instance the addition of the flange to the
outer case for this very purpose, resulting in an increased
weight, a larger part count and longer assembly time.

SUMMARY

In one aspect, there is provided a connector assembly for
variable inlet guide vanes in a compressor case of a gas
turbine engine comprising: an annular case insert having a
plurality of circumferentially distributed open-ended recep-
tacles, the annular case insert being sized so as to be received
inside a compressor case, with the plurality of circumferen-
tially distributed open-ended receptacles being in register
with holes in the compressor case; and bushings having an
outer diameter sized to be received in a respective one of the
receptacles of the annular case insert, and an inner diameter
adapted to receive a connector portion of a vane, sets of said
bushing and said connector portion of a vane in one of said
receptacles forming a rotational joint.

In a second aspect, there is provided a gas turbine engine
comprising: a compressor case with an inner cavity and a
plurality of circumferentially distributed holes in the com-
pressor case; a plurality of vanes having a connector portion;
a connector assembly comprising: an annular case insert hav-
ing a plurality of circumferentially distributed open-ended
receptacles, the annular case insert being sized so as to be
received in the inner cavity of the compressor case, with the
plurality of circumferentially distributed open-ended recep-
tacles being in register with the holes in the compressor case;
and bushings having an outer diameter sized to be received in
a respective one of the receptacles of the annular case insert,
and an inner diameter receiving the connector portion of a
corresponding one of the vanes, with sets of said bushing and
said connector portion of a vane in one of said receptacles
forming a rotational joint.

In a third aspect, there is provided a method for installing
vanes in a compressor case comprising: inserting bushings in
receptacles of an annular case insert; inserting a connector
portion of vanes in at least some of the bushings to form a
rotational joint between said vanes and the annular case
insert; positioning the annular case insert with the bushings
and the vanes inside a compressor case; aligning the recep-
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tacles with holes in the compressor case; and connecting an
actuator interface to at least some of said connector portion of
vanes through said holes from an exterior of the compressor
case.

Further details of these and other aspects of the present
invention will be apparent from the detailed description and
figures included below.

DESCRIPTION OF THE DRAWINGS

Reference is now made to the accompanying figures, in
which:

FIG. 1 is a schematic cross-sectional view of a turbofan gas
turbine engine;

FIG. 2 is an enlarged sectional view of a vane connected to
a compressor case by a connector assembly in accordance
with the present disclosure;

FIG. 3 is an exploded view of the assembly of FIG. 2;

FIG. 4 is an assembly view of a case insert with vane and
connector assembly being inserted in the compressor case in
accordance with the present disclosure; and

FIG. 5 is a further assembly view of an actuator interface
and fastener being secured to a respective vane in accordance
with the present disclosure.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

FIG. 1 illustrates a turbofan gas turbine engine 10 of a type
preferably provided for use in subsonic flight, generally com-
prising in serial flow communication a fan 12 through which
ambient air is propelled, a multistage compressor 14 for pres-
surizing the air within a compressor case 15, a combustor 16
in which the compressed air is mixed with fuel and ignited for
generating an annular stream of hot combustion gases, and a
turbine section 18 for extracting energy from the combustion
gases.

Referring to FIG. 2, an enlarged view of a portion of the
compressor case 15 is illustrated in relation to a variable inlet
guide vane (only one vane shown for simplicity purposes).
The compressor case 15 comprises an annular body for
instance made of sheet metal and forged rings or forged parts.
The compressor case 15 therefore has an inner surface 20 and
an outer surface 21, with the inner surface 20 oriented towards
a centerline of the gas turbine engine, while the outer surface
21 is oriented away. Clearance holes 22 are circumferentially
distributed in the compressor case 15. The clearance holes 22
may be equidistantly spaced apart from one another. The
compressor case 15 may also comprise a downstream throat
portion 23. An annular shoulder 24 may be defined at an
upstream end of the throat portion 23.

Referring to FIG. 2, a vane is generally shown at 30. The
vane 30 is used in a variable inlet guide configuration, and
therefore may be rotated about its longitudinal axis illustrated
at X. Only a portion of the vane 30 is visible in FIG. 2, with a
radially inward end being pivotally supported to allow the
rotation of the vane 30. The vane 30 has a connector portion
31 projecting radially outwardly from a radial edge 32. The
connector portion 31 has a tapped bore 33 to receive an
appropriate fastener. A mating connector 34 is also defined in
the connector portion 31 and may be in a quasi-counterbore
configuration relative to the tapped bore 33.

Referring concurrently to FIGS. 2-5, a connector assembly
is generally shown at 40 and is used to connect the vane 30 to
the compressor case 15 at one of the clearance holes 22 in
such a way that the vane 30 may rotate about its longitudinal
axis X. The connector assembly 40 and vanes 30 may be in the



US 9,074,489 B2

3

high pressure of low pressure section of the compressor case.
The connector assembly 40 has a case insert 50. The case
insert 50 has an annular wall 51 that is shaped to be concen-
trically inserted in the compressor case 15. As shown in FIG.
2, a radially inward surface of the annular wall 51 may be
slightly flared along an axial direction of the gas turbine
engine. Moreover, a downstream tip of the annular wall 51
may be received in the annular shoulder 24 of the compressor
case 15 to find a generally continuous surface at the junction
between the compressor case 15 and the annular wall 51.
Open-ended receptacles 52 are circumferentially distributed
in the annular wall 51 in such a way that they are in register
with a respective clearance hole 22. The receptacles 52 may
comprise a generally circular section to accommodate a radi-
ally outward end of a respective vane 30. Each receptacle 52
has a radially outwardly projecting neck 53. The necks 53 are
hollow and are sized to a diameter generally equivalent to that
of'the clearance holes 22. Therefore, a passage is defined from
aninside to outside of the compressor case 15 by the sequence
of'the receptacle 52, the neck 53 and the clearance hole 22. A
flange 54 may be provided at a free end of each of the necks
53, for abutment against the inner surface 20 of the compres-
sor case 15.

A bushing 60 is provided for each vane 30. The bushing 60
is sized to be the interface between the connector portion 31
of the vane 30 and the inner surface of the neck 53. In an
embodiment, the bushing 60 is force-fitted in the neck 53, or
fixed to the neck 53 in any appropriate manner. According to
an embodiment, the bushing 60 is made of a material with a
relatively low coefficient of friction. Hence, the combination
of the connector portion 31 and the bushing 60 defines a
rotational joint, while the bushing 60 remains fixed to the case
insert 50. A flange 61 may be located at a radially inward end
of'the bushing 60 to abut against the radial edge 32 of the vane
30. The rotational joint could alternatively be defined
between the bushing 60 and the receptacle 52.

Referring to FIGS. 2 to 5, an actuator interface 70 is mat-
ingly engaged to the connector portion 31 of the vane 30, so
as to rotate therewith. The actuator interface 70 interfaces the
vane 30 to an actuator that will adjust an angle of the vane 30
relative to the compressor case 15. Therefore, the actuator
interface 70 has a collar 71 at a first end. A corresponding
mating connector 72 of the collar 71 is in mating engagement
with the mating connector 34 of the connector portion 31 of
the vane 30, enabling the transmission of an actuation from
the actuator interface 70 to the vane 30. Any appropriate
mating connector configuration is considered for the inter-
connection between the vane 30 and the actuator interface 70.
The actuator interface 70 comprises an arm 73 with a con-
nector 74 at a free end thereof. The connector 74 is shown as
being an eyelet or tang that may be used to define a rotational
joint, among numerous other possibilities.

Referring to FIG. 2, a fastener 80 such as a bolt secures the
connector assembly 40 to the vane 30. The fastener 80 is
inserted through the collar 71, to reach the tapped bore 33 in
which it will be threadingly engaged.

Now that the various components of the vane 30 and the
connector assembly 40 have been defined, and installation of
the vane 30 to the compressor case 15 using the connector
assembly 40 now be described.

Referring to FIG. 3, the bushings 60 are installed into the
cavities of the necks 53 of the case insert 50. In an embodi-
ment, some form of interference or force fit is provided
between the bushings 60 and the case insert 50, for the bush-
ings 60 to remain engaged to the case insert 50.

Still referring to FIG. 3, the connector portions 31 of the
vanes 30 are inserted in the bushings 60. Therefore, a rota-
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tional joint is formed between each of the vanes 30 and the
case insert 50. In an embodiment, this step is repeated for all
the vanes 30 to be used with the case insert 50. According to
an embodiment, the vanes 30 and bushings 30 may be jointly
installed in the case insert 50.

Referring to FIG. 4, the case insert 50 may then be inserted
in the compressor case 15, with the case insert 50 supporting
concurrently the vanes 30 and the bushings 60. The case insert
50 is inserted via an open end of the case 15 and moved axially
to the position illustrated in FIG. 5. As mentioned previously,
a tip of the annular wall 51 of the case insert 50 may be
received in a shoulder 24 of the compressor case 15. The
annular wall 51 may be in a concentric relation with the
compressor case 15.

Referring to FIG. 5, the actuator interface 70 is secured to
a respective vane 30 by the fastener 80. This may be per-
formed by the appropriate tool such as a screwdriver, a ratchet
etc. The actuator interface 70 may then be connected to the
actuator (not shown), whereby an actuation performed by the
actuator will cause the rotation of the vane 30 about its lon-
gitudinal axis X.

The above description is meant to be exemplary only, and
one skilled in the art will recognize that changes may be made
to the embodiments described without departing from the
scope of the invention disclosed. For example, [describe any
modifications, such as different materials, engine types,
whatever else is apparent or comes to mind]. . . Still other
modifications which fall within the scope of the present
invention will be apparent to those skilled in the art, in light of
a review of this disclosure, and such modifications are
intended to fall within the appended claims.

What is claimed is:

1. A connector assembly for variable inlet guide vanes in a
compressor case of a gas turbine engine comprising:

an annular case insert having a plurality of circumferen-

tially distributed open-ended receptacles, the annular
case insert being sized so as to be received inside a
compressor case, with the plurality of circumferentially
distributed open-ended receptacles being in register
with holes in the compressor case; and

bushings having an outer diameter sized to be received in a

respective one of the receptacles of the annular case
insert, and an inner diameter adapted to receive a con-
nector portion of a vane, sets of said bushing and said
connector portion of a vane in one of said receptacles
forming a rotational joint, each of said bushings having
a first end being radially outward and a second end
radially inward when received in the annular case insert,
the first end being radially inward of an open end of the
respective one of the receptacles of the annular case
insert when therein.

2. The connector assembly according to claim 1, wherein
each said open-ended receptacle comprises a hollow neck
projecting radially from a remainder of the receptacle, said
necks accommodating one of the bushings.

3. The connector assembly according to claim 1, wherein
an inner surface of the annular case insert forms a continuous
surface with an adjacent throat portion of the compressor
case.

4. The connector assembly according to claim 1, wherein
each said bushing has a flange adapted to contact a radial edge
of a respective vane.

5. The connector assembly according to claim 1, wherein
each said bushing is force fitted in a respective one of the
receptacles.
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6. The connector assembly according to claim 1, wherein
the rotational joint is formed between each said bushing and
a respective one of the connector portions of the vanes.

7. A gas turbine engine comprising:

a compressor case with an inner cavity and a plurality of
circumferentially distributed holes in the compressor
case;

a plurality of vanes having a connector portion;

a connector assembly comprising:

an annular case insert having a plurality of circumferentially
distributed open-ended receptacles, the annular case insert
being sized so as to be received in the inner cavity of the
compressor case, with the plurality of circumferentially dis-
tributed open-ended receptacles being in register with the
holes in the compressor case; and

bushings having an outer diameter sized to be received in a
respective one of the receptacles of the annular case insert,
and an inner diameter receiving the connector portion of a
corresponding one of the vanes, with sets of said bushing and
said connector portion of a vane in one of said receptacles
forming a rotational joint, each of said bushings and corre-
sponding one of the vanes having a first end being radially
outward and a second end radially inward when received in
the annular case insert, the first ends being radially inward of
an open end of the respective one of the receptacles of the
annular case insert when therein.

8. The gas turbine engine according to claim 7, further
comprising an actuator interface for each said vane, the actua-
tor interface being substantially outside of the compressor
case and being operatively connected to the connector portion
of'a corresponding one of the vanes via one of the holes in the
compressor case.

9. The gas turbine engine according to claim 8, further
comprising fasteners releasably securing each said actuator
interface to the corresponding one of the vanes, a fastening
end of each said fastener being substantially outside of the
compressor case.

10. The gas turbine engine according to claim 7, wherein
each said open-ended receptacle comprises a hollow neck
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projecting radially from a remainder of the receptacle, each
said neck accommodating one of the bushings.

11. The gas turbine engine according to claim 7, wherein an
inner surface of the annular case insert forms a continuous
surface with an adjacent throat portion of the compressor
case.

12. The gas turbine engine according to claim 7, wherein
each said bushing has a flange adapted to contact a radial edge
of a respective one of the vanes.

13. The gas turbine engine according to claim 7, wherein
each said bushing is force fitted in a respective one of the
receptacles.

14. The gas turbine engine according to claim 7, wherein
the rotational joint is formed between each said bushing and
a respective one of the connector portions of the vanes.

15. A method for installing vanes in a compressor case
comprising:

inserting bushings in receptacles of an annular case insert;

inserting a connector portion of vanes in at least some of

the bushings to form a rotational joint between said
vanes and the annular case insert;

positioning the annular case insert with the bushings and

the vanes formed into the rotational joints inside a com-
pressor case;

aligning the receptacles with holes in the compressor case;

and

connecting an actuator interface to at least some of said

connector portion of vanes through said holes from an
exterior of the compressor case.

16. The method according to claim 15, wherein inserting
bushings in receptacles comprises force fitting the bushings in
the receptacles of the annular case insert.

17. The method according to claim 15, wherein positioning
the annular case insert comprises moving the annular case
insert along an axial direction of the compressor case.

18. The method according to claim 15, wherein connecting
the actuator interface to each said connector portion com-
prises using a fastener manipulated from an exterior of the
compressor case.



